A 48-year-old woman suffering from hematuria was admitted to our hospital due to conscious disturbance. She had lower abdominal phantom tumor, anemia, renal dysfunction, hyperglycemia, metabolic acidosis and electrolyte abnormalities. Because of pelvocaliceal dilatation noted on abdominal ultrasonography, we first diagnosed her as having postrenal failure. With massive blood clots and gas emission from her urethra upon attempting cystoscopy, the remarkable expansion of the urinary bladder and a three-layered structure of gas, urine and complex of blood and debris inside her urinary bladder noted on abdominal CT scan, as well as the increased white blood cell count, we finally concluded our diagnosis as emphysematous cystitis. (Internal Medicine 43: 315-318, 2004) 
Introduction
Emphysematous cystitis is a comparatively rare urinary tract infection of which there have been only 32-case reports in Japan. Associated diabetes have been noted in about 70% of these reported cases. Since we have experienced this time a case of emphysematous cystitis with severe anemia caused by massive bleeding resulting from untreated diabetes, we will report the case together with bibliographical considerations.
Case Report
On December 21 2001, a 48-year-old woman was admitted to our hospital with the chief complaint of conscious disturbance. History revealed that the patient had been noticing fresh blood on her underwear since August 2001 but left it alone and regarded it as normal menstrual bleeding. She had fresh blood on her underwear again from December 1 to 10 and consulted an obstetric clinic on December 10. After finding a lump at her lower abdomen by palpation, and she was noted to be anemic with a Hb 5.3 g/dl on blood test, the obstetrician referred her to the gynecology department of our hospital on suspicion of a tumor. The patient consulted the gynecologist of our hospital on December 17 and a lump at the lower abdomen was similarly palpated suggesting the possibility of tumor. The patient underwent blood and urine tests and was scheduled for pelvic MRI before going home. She then noticed fresh blood on her underwear and had difficulty walking on December 20. A day later, she developed conscious disturbance and was admitted to our hospital via ambulance. Review of her history also showed that she had not undergone treatment for diabetes and alcoholic hepatopathy since being diagnosed around 2 years ago.
The appearance checkup record of the patient upon admission showed: I-1 Japan Coma Scale for consciousness level: 34.6°C body temperature: 95/60 mmHg blood pressure: 60 cycles/min pulsation: 15×10 cm phantom tumor with smooth surface and hard elasticity at lower abdomen: myoclonus at four limbs.
The test results (Table 1 ) of the patient upon admission showed: normal X-ray of the chest: normal electrocardiogram: slight inflammation with white blood cell count (WBC) 9,400/ l and C-reactive protein (CRP) 2.8 mg/dl: urinary tract infection suspected from proteinuria, WBC and most positive occult blood: severe anemia as red blood cell count (RBC) 1.08×10 6 / l, hemoglobin (Hb) 3.6 g/dl, hematocrit (Ht) 11.4% and Fe 11 g/dl: renal failure as blood urea nitrogen (BUN) 81 mg/dl, creatinine (Cr) 7.40 mg/dl, Na 118 mEq/l, Cl 86 mEq/l, K 6.3 mEq/l: negative ketonuria contrary to higher values of glucose 1,078 mg/dl and HbA1C 11.7%: clear metabolic acidosis as pH 7.152, arterial carbon dioxide tension (PaCO2) 13.2 Torr, plasma bicarbonate concentration (HCO -3 ) 4.4 mmol/l and base excess -23.2 mmol/l in blood gas: lactic acidosis due to peripheral circulatory insufficiency from a remarkable increase of lactic acid 165 mg/dl. The alkaline urine pH of 7.5 suggests the possibility of ammonia generation due to bacteriuria.
To manage this patient in hypovolemic and hemorrhagic shock, we administered oxygen, pressor drugs, blood transfusion and liquid infusion from the start (Fig. 1) . Because of pelvocaliceal dilatation detected through ultrasound of the abdomen, we first diagnosed her as postrenal failure. We also attempted cystoscopy but stopped due to finding massive blood clots and gas emission on the urinary bladder and also due to hypotension. To improve her renal status due to postrenal obstruction, percutaneous nephrostomy of the left kidney was done on the patient that same day instead of inserting an indwelling urethral catheter. This was done to avoid the risk of further bleeding that may result from trauma to the urethra and bladder and in the case of blood clots in the urinary bladder. On her second hospital day, abdominal CT scan was done which revealed remarkable expansion of the urinary bladder, a three-layered structure of gas, urine, and complex of blood and debris inside the urinary bladder as well as the existence of gas within the walls of the urinary bladder (Fig. 2) . We also detected hydronephrosis at the right side and no gas inside the renal regions. We finally gave a diagnosis of emphysematous cystitis since we detected no abnormalities in the bladder neck between the intestinal canal and vagina as well as in the reproductive organs.
By administering antibiotics (cefipirome sulfate 2 g/day) from the first day of hospitalization, we could immediately treat the inflammation. As to her anemia, we transfused a total of 8 units of blood on the first and second days of hospitalization so that it was not recognizable any more until the fifth day. On her fifth hospital day, when a urethral catheter was inserted to check for the character of urine in her bladder, we found discharges of blood clots and fresh blood. Although we had started administration of gabexate mesilate to treat DIC (disseminated intravascular coagulation) since the third day, such bleeding indicates that DIC was not being controlled properly. The patient was noted to be anemic again due to this bleeding, so 10 units of blood was transfused on the sixth day. The bleeding due to DIC eventually improved after that not to cause anemia again requiring blood transfusion (Fig. 1) . On the seventh day when the patient's total condition improved, we finally conducted cystoscopy to search for the cause of bleeding in the urinary bladder (Fig. 3) . Since only one small bleeding point was clearly detected even though the entire mucosa of the urinary bladder was fragile, we performed transurethral coagulation to whole places. However, hematuria still persisted for several days thereafter. The renal failure gradually improved since then and by the fifteenth hospital day, her serum creatinine was already normal. We closed the nephrostomy on the sixteenth day and removed the urethral catheter on her nineteenth hospital day. With no urine output and residual urine recognized on catheterization, we diagnosed her as having neurogenic bladder. Her hyperglycemia was eventually controlled by continuously administering insulin intravenously and later shifted her to glimepiride (2 mg/day) after the nineteenth day. The patient recovered well and was allowed to leave the hospital on the twenty-seventh hospital day. She was able to keep her blood sugar well controlled at a level of HbA1c 5%, observed the alcohol ban and did not show any signs of hepatopathy and intermittently conducts self-catheterization so that she will not have any recurrence of cystitis.
Discussion
Emphysematous cystitis is a comparatively rare disease of only 32 cases starting with the report of Nakano et al in Japan (1) . About 70% of these reports found diabetes as its basic disorder and lower urinary tract obstruction such as neurogenic bladder etc. as its complication in many cases (2, 3) .
In the present case, we consider our patient as susceptible to emphysematous cystitis by having untreated diabetes as well as the potential for neurogenic bladder. However, there is no reported case with severe bleeding like our case. From the fact that the hemoglobin had already lowered to 5.3 g/dl by the time of consultation to our hospital, we can consider that the fresh blood on her underwear was the starting symptom of her cystitis and the patient's anemia gradually worsened for four months. It finally had lowered to a low of hemoglobin 3.6 g/dl due to prolonged bleeding and later caused lactic acidosis due to peripheral circulatory insufficiency and postrenal failure due to urinary tract obstruction from the neurogenic bladder and clots, thus resulting in conscious disturbance. As to the easy bleeding trend, we also once suspected alcoholic hepatopathy as the cause, but later discarded it since hepatopathy was not severe enough to cause lowered production of coagulation factors.
The mechanisms involved in the generation of gas inside the urinary bladder, the main features of emphysematous cystitis were regarded as follows: 1) infection by anaerobes which generates gas, 2) existence of fermentation materials such as sugar, protein, etc. in the urine, 3) reduced local blood flow and the resulting malabsorption of gas due to increased pressure inside the urinary bladder such as lower urinary tract disorder, etc., 4) decreased immune resistance of host (4-7). We believe that the present case was caused by piling up the elements such as the existence of sugar in the urine from the untreated diabetes, neurogenic bladder, vascular disorder, etc.
The most known E-type coliform bacteria and Klebsiella account for 70% of such primary causative organisms (2, 4, 8, 9) . However, we regret not to be able to identify the primary causative organism in the present case since the urinary sample was cultured only after administering antibiotics. We also failed to confirm the gas on the wall surface of the urinary bladder since our second cystoscopy was conducted also after administering antibiotics.
In 1888 when Eisenlohr reported it for the first time in an autopsy, emphysematous cystitis was regarded as a fatal disease (10) . Through the reports of surviving cases by administering antibiotics for cystitis and treating its basic disorder, however, emphysematous cystitis has been recently regarded as a curable disease. Since most emphysematous cystitis cases usually appear in critically ill patients, increased mortality was noted in 7 cases among the reported cases in Japan. In cases where emphysematous cystitis was complicated with emphysematous pyelonephritis, the operation of nephrectomy was necessary (11) . As to the reasons why our patient was able to come out of the severe condition at the time of admission, we believe the following as significant: 1) early diagnosis of emphysematous cystitis: 2) no complication with emphysematous pyelonephritis: 3) adequate antibiotic coverage: 4) good supportive treatment for the basic disorders such as diabetes and anemia. For emphysematous cystitis, we then conclude that early diagnosis and treatment as well as preventive control of the basic disorders are the most important. 
